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 The aim of the dissertation is to capture the impact of mergers and acquisitions 
in Greek Banking System from the beginning of the International Financial Crisis and 
during the Greek debt crisis till today. This period (2008  2018) is characterized by 
major negative economic conditions that led the Greek Banking System to significant 
restructuring through mergers and acquisitions. All these actions led to the creation of 
four systemic banking institutions (Alpha Bank, Eurobank, Piraeus Bank, National Bank) 
that hold 92% of the total assets of the system. The methodology applied is an event 
study methodology. Specifically, normal returns are estimated using Single Index 
Models and the statistical significance of mean Cumulative Abnormal Returns are 
examined for a window event periods of 1, 5, 10, 20 and 30 days before and after the 
completion of the merger and acquisition. The results show that generally the mergers 
and acquisitions are positive events for the stockholders of the acquiring banks, since 
they lead to abnormal positive returns. However, in one case negative abnormal 
returns are found. As refers to the banks, Piraeus Bank seems to have executed the 
most successful acquisitions for its stockholders, while Eurobank the least ones. Alpha 
itions add no value to its shareholders, while National Bank proceeded to 
no relative action.  
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1. Introduction
The banking system of a country is the backbone of its economy (Noulas, 2000). In the 
context of the Greek economy, the Greek banking system was intertwined with 
economic activity. Thus, after its full liberalization in 1994, the financial system 
supported the significant growth rates of the Greek economy until 2008 by providing 
easy and cheap money. In this way, the Greek banks contributed to the bubble of the 
period, but were not the main source of the problems that struck the country. With 
the international financial crisis, however, and its transformation into a debt crisis of 
the Greek economy, Greek banks faced a number of challenges. To cope with them, 
they are forced to significantly reduce the credit provided, while the Greek banking 
system went bankrupt twice and was recapitalized three times. In addition, significant 
changes have taken place in the banking sector. Through mergers and acquisitions, it 
was restructured to an almost unrecognizable degree, since today 92% of its assets are 
held by only four systemic banks (Chardouvellis, 2016). 
 As can be seen from the above, one of the main ways of dealing with the 
problems caused in the Greek banking sector was mergers and acquisitions. This 
treatment is the main object of this study. Specifically, the present study aims to 
examine whether the mergers and acquisitions of the banking sector during the years 
of the international financial crisis, as well as the Greek crisis, were treated by 
investors as actions that create value for the shareholders of companies that proceed 
to acquisitions. Alternatively, it is sought to examine whether in a negative economic 
environment, the shareholders of systemic banking systems perceived the 
restructuring of the banking system as positive. It is investigated, therefore, whether 
the completion of an acquisition of a banking institution by one of the four systemic 
banks (Alpha Bank, Eurobank, National Bank of Greece, Piraeus Bank) created 
abnormal positive or even negative returns to their shareholders. 
 To this end, the present work is divided into five chapters. The first chapter is 
this introduction. The second is the literature review, which identifies the concept of 
mergers and acquisitions, their motivations, but also their problems, while refers to 
previous researches related to the purpose of the study. The third chapter describes 
the research methodology. In particular, the purpose and the research questions are 
explicitly mentioned, while the research hypotheses are also formulated. At the same 
time, the methodology of the event study that was followed is briefly and 
comprehensively presented. The fourth chapter is the main part, since the results of 
the research are presented. Finally, the study closes with conclusions. 
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2. Literature Review
The present section presents the basic conclusion of previous researches on merger 
and acquisitions. Specifically, the definition of mergers and acquisitions, the impact of 
the environment on them, their motives and problems are presented, as long as a 
chronology of them after 2015. Finally, some previous researches and their results are 
displayed.  
2.1 The Definition of Mergers and Acquisition  
A merger is defined as the junction of at least two firms that leads to a new economic 
and legal entity (Samuels et al., 1999). It occurs when one company buys another and 
absorbs it into a single business structure, usually retaining the original corporate 
identity of the acquiring company. The aim is to create a new partnership, in which 
both parties have the same rights to negotiate their merger decisions (Weston et al., 
2004). Mergers can take different forms of business integration. Thus, business 
integration can be horizontal, vertical, or a combination of diverse activities. 
 Acquisition is a business transaction in which a company buys part of the 
ownership shares or the entire "target company" in order to take control of that 
company. In the first case, the "target company" still exists, but does not take part in 
decision-making and has no administrative influence. In the case of a full Acquisition of 
the "target company", through the acquisition of all its shares, the company ceases to 
exist (Samuels, 1999). Acquisitions involve the transfer of all or a majority of the 
property of one company (acquired) to another (repurchasing), which pays the 
corresponding price. The buyer usually pays in cash to buy another business (Sherman 
& Hart, 2006). 
 
In order for an economy to function properly, it is necessary to have a financial system 
capable of absorbing the imbalances that may arise and enhancing efficient trade 
between stakeholders. The operation of an economy is therefore based on the ability 
of the financial system to transfer funds from surplus economic units (those that have 
savings) to deficit economic units that need to resort to lending to carry out any 
investment activity (Provopoulos & Kapopoulos, 2001). 
 In the last 25 years, the economy of Greece is characterized by significant ups 
and downs. Till 2009 the rapid growth rates helped the country to enter into the euro 
area. However, after 2009 the country has suffered from a severe recession. 
Throughout this time period, the banking sector has a leading role with  the majority of 
the Greek financial institutions found to be efficient and closely operated to best 
market prices (Tsionas et al., 2003). However, these conditions changed dramatically 
after 2009. Banks were confronted with intense uncertainty, limited liquidity and high 
risk. Despite the coordinated efforts of the authorities to deal with the crisis, the 
economic recession is proving to be much greater in depth and duration than the 
initial estimates. In the unfavorable domestic macroeconomic environment, as 
reflected in the diminishing economic activity, rising unemployment and declining 
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private consumption, the deteriorating financial situation of both non-financial 
corporations and households is significant. 
 In this context, the banking sector faced strong pressures especially during the 
period 2010-2015, mainly due to developments in the general economic and fiscal 
conditions that prevailed in the country. The banking sector was radically restructured, 
following a series of mergers and acquisitions, with four banks accounting for 95% of 
the market, and a significant change in the composition of banks' balance sheets. 
Mergers and acquisitions have always been a usual and useful method to face 
challenges in the business world globally (Athanasoglou & Brisimis, 2004). In recent 
years, Greek banks used this method to create strong banking groups that are able to 
cope with adverse conditions. 
 Businesses are always looking for ways to survive in tough competition and 
mergers have always been a tool to achieve this goal and of course it was used during 
the global financial crisis. Mergers and acquisitions became a necessity during the 
financial crisis and banking institutions used them to expand their operations and 
reduce their costs and risk exposure significantly but there are studies that question 
the effectiveness of the new schemes. Creating banking alliances decreases the 
number of competitors, increases concentration and consequently reduces the level of 
competition in the sector (Hannan & Pillof, 2009) with consequences mainly in the 
prices of the provided services. 
 In the Greek financial debt crisis, the Greek banking system was hit severely, as 
it was exposed and inextricably linked to the financing of the Greek State deficits. In an 
effort to stabilize the banking system, the institutions created new banking schemes 
with mergers and acquisitions (Antoniadis et al., 2014). The result of this process is a 
concentrated industry consisting of 4 large banks called systemic because of their 
importance for the stability of the entire banking system which arose by absorbing 
banks up to their former competitors. The four systemic banks today are the National 
Bank, Alpha Bank, Piraeus Bank and Eurobank. In sum, since Greece entered the 
Eurozone, two big waves of mergers and acquisitions can be distinguished in Greek 
Banking System. The first, before 2009, aimed at increasing profitability so that the 
banks to be able to expand abroad. The second, after 2010,  
consequences (Kyriazopoulos & Logotheti, 2019). 
2.3 Motive for Mergers and Acquisitions   
The main argument behind banking mergers and acquisitions is economies of scale. 
This means that banks proceed to mergers and acquisitions to reduce operating costs 
by reducing branch networks and staff overhead costs, but also by integrating 
technology, information and risk management systems. In addition, increased 
competition creates an incentive for banks to reach the right size to take advantage of 
market power and a larger capital base. Size can also serve as a defense mechanism for 
banks wishing to withstand external pressures from larger banks seeking to expand 
through acquisitions (Robotis, 2003). More analytically, the motives of mergers and 
acquisitions are distinguished in short- medium and long-term, as they are described 
below. 
 The medium-term incentives that push companies into acquisitions and 
mergers are the following (Papadakis, 2016): 
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Accounting consolidation, that can affect both counterparties. Mergers and 
statements, especially when merging with a financially healthier company. 
 Operating costs: Based on research by Cornett et al. (2006) operating costs 
reduction is one of the main motivations for conducting mergers and 
acquisitions. It is more likely that there will be an increase in profitability, due 
to the decrease in operating expenses, than from the increase in revenue 
(Brealey et al., 2012). 
 Administrative consolidation: When making an acquisition, it is very likely that 
the acquiring company will replace the acquired staff, keeping the most 
effective ones. 
 Borrowing: As mentioned above, an acquisition usually leads to an 
improvement in the net worth of the business. This constitutes an 
improvement in its creditworthiness. 
 Reduction of uncertainty: An upcoming merger has multiple financial incentives 
for the company - buyer. It contributes catalytically to maintaining the 
profitability of the acquiring company and to reducing its investment risk, as it 
has expanded its investment audience. 
 While the long-term motives for mergers and acquisitions are the following 
(Papadakis, 2016): 
 Scale economies: They are probably the most important motivation of all. It 
refers to the reduction of costs that a company achieves by increasing the 
amount of its production. The cases of acquisitions and mergers fully serve the 
above term, as the unification of the two companies reduces the operating 
costs. 
 Spectrum Economies: Economies of spectrum take place when the cost of 
producing two products together is lower than the cost of producing the two 
separately. Spectrum savings are particularly noticeable in mergers of similar 
companies (Bitros & Katsoulakos, 1994). 
 Increasing Market Share: Increasing the size of a company in a market through 
mergers and acquisitions, can serve the expansion of its market power. 
Through the acquisition of a target company operating in the same market as 
the acquiring company, the reduction of competition and the maintenance of 
"monopoly" characteristics are achieved, increasing its profitability and 
consolidating its position in the specific market (Hunt, 1998). 
 Know-how: In the context of the rapid globalization, a company can be a leader 
in the industry in which it operates, if it has ability for substantial innovation, 
which can be achieved by having the right know-how. Consequently, the 
acquisition of a company with more advanced technological methods is able to 
bring multiple benefits in the long run for the acquiring company. 
 Differentiation: A takeover or merger, in addition to a regular business 
profitability strategy, is a risk mitigation strategy. This happens because 
expanding a company's activities, through an acquisition, to new products or 
services, on the one hand, increases the likelihood of improving profitability, on 
the other hand this movement reduces the investment risk for the company, 
since its portfolio includes different types of activities (Brealey et al ., 2012). 
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2.4 Problems Related to Mergers and Acquisitions 
However, apart from the advantages that appear in bank acquisitions and mergers, 
there are some problems that may appear, as well (Kapopoulos & Siokis, 2008):  
 Only 40% of bank mergers and acquisitions are successful and 60% are 
unsuccessful.  
 Acquisitions and mergers lead to smaller profit margins for a larger share if the 
domestic market is fully competitive. 
 There is a high cost of administration and management through mergers.  
 Since 80% of mergers have a reduction in staffing due to redundancies, the 
social costs are high. 
 Also, there are risks from the acquisitions and mergers  of banks, such as the 
following (Zopounidis & Pasiouras, 2005): 
 Risks related to the pricing of the company being acquired. If there are two 
credit institutions located in the same country and both have the same 
production line, then they should follow the same strategy. 
 The main risk after a banking merger is the operation risk, as through the 
integration of the staff in the new bank, this risk arises. Furthermore, this 
specific risk can arise from: the integration of IT and management systems, the 
redesign and expansion of internal control systems, the monitoring of 
accounting systems and contact with customers. 
 The creation of complex financial institutions with interdependence between 
them. This interdependence is related to the performance of their shares and 
therefore to the systematic risk in the financial system. 
 Finally, in some acquisitions and mergers cases, the shareholders do not show 
the necessary flexibility and adaptability, in order to make the acquisition or merger 
ore difficult to happen. There may also be negative reactions from the employees 
(Kapopoulos & Siokis, 2008). 
2.5 Mergers and Acquisition that took place in Greece during the Economic Crisis 
After 2015, the Greek banking market is effectively controlled by four large banks. 
Alpha Bank acquired Emporiki Bank and CITIBANK. Piraeus Bank acquired the General 
Bank, Millennium Bank, Agricultural Bank, Panhellenic Bank and branches of Cypriot 
banks (Cyprus, Laiki). Eurobank acquired the Posthellenic Bank and DIAS AEEX and the 
National Bank acquired FBB. These four banks, which referred to as "systemic", were 
practically recapitalized with state (European) money. On the other hand, state money 
could not be used for the capitalization of the "non-systemic" banking institutions and 
private funds had to be found. These funds were not found and their acquisitions by 
the large "systemic" was proposed as the only solution. 
 Bank acquisitions have had a positive effect on the balance sheets of large 
"systemic" banks, both in terms of volume of assets, loans and deposits, and in terms 
of bank stability ratios. For example, the lending ratio of "systemic" banks has 
improved significantly with the absorption of smaller banking institutions. So, these 
mergers and acquisitions of small and medium-sized Greek banks was a result of the 
crisis and the need to find funds to deal with its consequences.  
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2.6 Previous Research on the Consequences of Bank Mergers and Acquisitions 
Many researchers investigated the mergers and acquisitions in the banking sector. 
Their results are categorized in relation to the effects of the mergers and acquisitions 
they examined. Some of these results are presented as follows. 
 Referring to cost reduction, regarding the American banking market and taking 
as a reference period the 1990s, Kwan and Wilcox (2002) found evidence that there 
was a significant reduction in costs. In the European market and in particular at 
-
2000 found a reduction in operating costs following a merger of approximately 0.5%, 
resulting in a 4% increase in yields. Koetter (2005), on the other hand, studied the 
mergers of German banks in the 1990s, and he found that only half of them were 
successful in improving cost-effectiveness and, in addition, even in successful cases 
where there was indeed an improvement in efficiency, it appeared in some of the 
cases up to 7 years later. 
 Referring to efficiency improvement, Huizinga et al. (2001) analyzed the 
efficiency effects of 52 horizontal bank mergers over the period 1994-1998. The results 
provide evidence of scale economies and X-inefficiencies in European banking. They 
indicate that the cost efficiency of merging banks is positively affected by the merger, 
while they do not find any evidence that merging banks are able to exercise greater 
market power in the deposit market.  
 Other researchers examined profitability improvement after a merger or 
acquisition. Knapp et al., (2006) found improvement in profitability after the merger in 
the US market of banking companies. The improvement in profitability compared to 
the industry average profitability occurred up to five years after the merger. In 
European Union, Diaz et al. (2004) and Kapopoulos & Siokis (2005) recorded an 
improvement in profitability after the merger, while Resti and Siciliano (2001), in a 
sample of Italian banks, they examined the performance of the mergers that took 
place using financial ratios, thus confirming the improvement in profitability. 
Regarding market share, Hannan and Pilloff (2009) record an increase in profit margin 
and market share, proving that the most cost-effective banks tend to absorb their less 
efficient competitors. 
 
value. Knapp et al. (2005) reported negative returns for the shareholders after banking 
agreements. On the other hand, DeLong (2001) records an increase in shareholder 
value, as he observed that in cases when the two companies offer similar products, 
mergers and acquisitions enhance shareholder value by approximately 3%. In the EU, 
Cybo-Ottone and Murgia (2000) found the existence of positive above-average yields. 
Beitel et al. (2004) indicated a positive cumulative excess performance for both the 
bidder and the target shareholders, while Campa and Hernando (2006) recorded 
positive outperformance only in target companies. 
 Finally, there are also researchers who investigated mergers and acquisitions in 
the banking sector in Greece.  In the 1990s, many mergers and acquisitions of banks 
took place in Greece. These mergers and acquisitions were found to have benefits to 
banks in terms of their efficiency, cost reduction, increased profits and the 
al. (2005) examined the effect of the SA announcements of Greek banks in the period 
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1998-1999, with the event study methodology. The results showed that both the 
acquiring and the acquiring banks show high positive abnormal returns. 
 Liargovas et al. (2010) investigated the way that mergers and acquisitions 
influence the performance of Greek Banks from 1996 to 2009, using event study 
methodology. The results showed that there are positive cumulative abnormal returns 
for the stockholders ten days prior to the announcement. Similar results are presented 
upon the announcement of horizontal and diversifying bank deals. However, the study 
concludes that there is no overall impact.  
 Antoniadis et al. (2014) examined the effect of acquisition proposals on two 
Greek State banks on July 2010, using event study methodology in two cases of M&A 
proposals. In both cases Piraeus Bank was the bidder, while the two targets were 
Postbank and ATE Bank. The results are in line with the efficient market hypothesis. 
 Finally, Tambakoudis et al. (2019) examined the way that mergers and 
acquisitions of banks influence their wealth in Greece from 1997 to 2018. They present 
evidence of a neutral effect on the valuation of M&As. However, they claim that M&As 
are value-destroying events for acquiring banks during the crisis, far worse than in the 
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3. Empirical Investigation: Methodology 
This section presents the basic points of the methodology that applied in the 
dissertation. The aim and the research questions and hypotheses are stated and 
formed, while the data, the variables and the statistical methods are described.  
3.1 Aim, Research Questions, and Research Hypotheses   
The banking sector is the backbone of each economy. The developments that take 
place in this sector are usually indicative of the way that the economy itself is expected 
to develop. For this reason, the synergy and value that was created during the mergers 
and acquisitions in the banking sector as a result of the global financial crisis of 2007-
2009 need a thorough study (Noulas, 2000).  
 In this context, the present study aims to examine whether mergers and 
acquisitions in the banking sector during the period from 2008, a year after the onset 
of the global financial crisis, until 2018, a year in which the Greek economy showed the 
first signs of steady growth, created goodwill. This goodwill is examined from the 
scope of investors.  In other word, the present study investigates whether the 
investors could obtain positive abnormal returns from mergers and acquisitions that 
took place in the Greek banking sector during the years of International Financial Crisis 
2007-2009 and afterwards. It is reminded that international financial crisis was just the 
beginning of a long  period crisis for Greek economy. In accordance to the above aim, 
the following research questions are formed:  
  
 [1] Did mergers and acquisitions in Greek banking sector after the onset of 
international financial crisis influence the market value of the banks?  
  [2] Did mergers and acquisitions in Greek banking sector after the onset of 
international financial crisis created positive or negative value in the market for the 
acquiring banks?  
  
 T As a result, 
the following research hypotheses are stated:  
  
 Research Hypothesis 1: The mergers and acquisitions in the Greek banking 
sector create abnormal returns for the investors.  
 Research Hypothesis 2: Given the mergers and acquisitions in the Greek 
banking sector create abnormal returns for the investors, these abnormal returns are 
positive.  
3.2 Data, Variables and Statistical Methods  
The sample of the present study consists of daily returns of the stocks of three out of 
four systemic banking institutions in Greece. Specifically, as it may be seen in literature 
review, out of the four systemic banks in Greece, only Alpha Bank, Eurobank and 
Piraeus Bank proceeded in mergers and acquisitions during the examined period. Table 
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1 shows these actions and the dates of completions that are examined in the present 
study.     
Table 1: M&A in Greek Banking Sector from 2008 to 2018  
Date of Completion Acquiring Financial Institution  Acquired Financial Institution 
30/06/2011 Eurobank Dias AEEX 
27/07/2012 Piraeus Bank Agrotiki Bank 
16/10/2012 Alpha Bank Emporiki Bank 
27/12/2012 Piraeus Bank Geniki Bank 
22/03/2013 Piraeus Bank Cyprus Bank 
20/06/2013 Piraeus Bank Millennium Bank 
15/07/2013 Eurobank Postbank  
30/09/2014 Alpha Bank Citibank 
17/04/2015 Piraeus Bank Panhellenic Bank 
 
The methodology used is the one of Cummulative Abnormal Return. This methodology 
may be described in six steps (Syriopoulos & Theotokas, 2007):  
 Step 1: From the site of NAFTEMPORIKI, daily prices of the acquiring banking 
institutions were collected for a total period of 391 trading days, 360 refer to the 
period before the announcement of Merger and Acquisitions and 30 to the period 
after the announcement. Day 0 refers to the day of the announcement. From these 








R  (1) 
Where Ri,t and Pi,t is the return and the price of the stock for company i in ith day 
respectively.  
 Step 2: Using the daily returns from t = -360 to t = -31, a single index model is 
computed. The regression of this specific model is:  
titmiiti eRaR ,,,   (2) 
Where Ri,t as above, Rm,t is the daily return of the market in ith day and ei,t is the error 
term of the regression. It has to be mentioned that the daily return of the market was 
approached by the daily return of General Index of Athens Stock Exchange. The 
estimated regression is accompanied by the necessary diagnostic tests (t-tests, F-tests 
and Coefficient of Determination).  
 Step 3: Using the estimated regression (2) in each case, the normal returns 
*
,tiR  
of the completion of the Merger and Acquisition (t = -30, -  
 Step 4: The Abnormal Daily Returns (ARi,t) are calculated subtracting the normal 
returns *,tiR  from daily returns (Ri,t). This means that:  
*
,,, tititi RRAR   (3) 
 Step 5: Based on Abnormal Daily Returns, the Cumulative Abnormal Return is 




titiTi CARARCAR  (4) 
Where T = 1, 5, 10, 20 and 30. This means that the method is applied for five different 
event window periods.  
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Step 6: The statistical significance of each of the five computed Cumulative 
Abnormal Returns is examined using t-tests. T- :  
 
H0: CARi,T = 0, which means that Cumulative Abnormal Return of T days event window 
period is not statistically significant.  
H1: CARi,T 
period is statistically significant. 
 
The t-statistic is:  
TCAR
TCARStatistict   (5) 
Where TCAR  is the average of Cumulative Abnormal Return for the event window 
period of T days around the event and 
TCAR
is its standard deviation. The null 
hypothesis, which means that the investors do not earn abnormal returns, is accepted 
when |t-Statistic|  t2T,a/2 or p-value is higher than the selected level of significance. 
Otherwise, there are not adequate evidence for its acceptance and the conclusion that 
cumulative abnormal returns exist may be exacted.  
 Finally, some more points have to be mentioned. First, all of the above were 
conducted using Excel. Second, the levels of significance used are 1%, 5% and 10%. 
Third, the descriptive statistics of mean and standard deviation of the daily returns 
accompany the results.  
  
  -12- 
4. Empirical Investigation: Results 
This section presents the results of the statistical methodology described in Section 3 
for the nine cases of Mergers and Acquisition in the Greek Banking Sector during the 
period 2008  2018.  The results are presented in chronological order.  
4.1 Eurobank - Dias AEEX  
Eurobank completed the acquisition of Dias AEEX on 30th June, 2011. Table 2 shows 
the descriptive statistics for daily returns for all five event window periods. According 
to Table 2, before the acquisition of Dias AEEX the mean daily returns of Eurobank are 
of mixed sign ranging from -1.53% for a period of 1 day before the event to 0.80% for a 
period of 10 days before the event. For the period of 5 days before the event the 
average daily return is 0.30%, for the period of 20 days it is 0.16% and for the period of 
30 days it is -0.10%. On the other hand, the acquisition of Dias AEEX is followed by 
positive mean daily returns for a period shorter than 5 days (7.43% for 1 day after the 
event and 0.33% for 5 days after the event). However, this mean is changed to 
negative levels for periods longer than 10 days. Specifically, for the period of 10 days 
after the event the average daily return is -1.55%, for the period of 20 days it is -0.68% 
and for the period of 30 days it is -1.12%. 
Table 2: Daily Returns of Eurobank stock before and after the Acquisition of Dias AEEX   
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Variable Daily Return 
Period -T 
Mean  -0,0153 0,0030 0,0080 0,0016 -0,0010 
Standard Deviation N/A 0,0349 0,0535 0,0494 0,0475 
Period +T 
Mean  0,0743 0,0033 -0,0155 -0,0068 -0,0112 
Standard Deviation N/A 0,0449 0,0439 0,0504 0,0439 
N/A: Not Available due to sample size equal to 1 
 
 Table 3 presents the estimated Single Index Model for Eurobank which is used 
for the estimation of normal daily returns.  
Table 3: Estimated Regression of Single Index Model for Eurobank during the Acquisition of 
Dias AEEX (period 22/01/2010  17/05/2011) 
Dependent Variable Eurobank Daily Stock Returns 
Period 22/01/2010 - 17/05/2011 
  Coefficient t-statistic p-value 
Constant -0,0001*** -0,0488 0,9611 
General Index 1,0346*** 15,7591 0,0000 
Other parameters       
R-Squared 43,09%*** 
ANOVA    
F-Statistic 248,3483 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
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 According to Table 3, the model is statistically significant at 1% level of 
significance and can explain 43.09% of the variability of Eurobank Daily Stock Returns 
(F=248.3483, p<0.01), while the beta coefficient is statistically significant at 1% level of 
significance (bj=1.0346, t=15.7591, p<0.01). This means that a return 1% of Athens 
Stock Exchange General Index would lead to a return equal to 1.0346% for Eurobank 
stock.  
 Given the total and normal daily returns, formulas (3) and (4) are used for the 
calculation of the abnormal daily returns and the Cumulative Abnormal Return 
respectively. The t-tests of the statistical significance of the average Cumulative 
Abnormal Return for each window event period appear in Table 4. The results are 
interpreted as follows:  
 
0.90%, but statistically not significant (t=0.3280, p  
 
is -3.04%, but statistically not significant (t=-1.2401, p  
 
is -2.67%, but statistically not significant (t=-0.6763, p  
 
is -10.85%, but statistically not significant (t=-1.5910, p  
 mal Return 
is 8.60%, but statistically not significant (t=1.2531, p  
Table 4: Results for t-test for Average CAR in case of Eurobank  Dias AEEX  
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  0,0090 -0,0304 -0,0267 -0,1085 0,0860 
Standard Deviation 0,0273 0,0245 0,0395 0,0682 0,0686 
n 3,0000 11,0000 21,0000 41,0000 61,0000 
t - Statistic 0,3280 -1,2401 -0,6763 -1,5910 1,2531 
p-value 0,7741 0,2432 0,5066 0,1195 0,2150 
*p < 0,10, **p<0,05, ***p<0,01  
  
 As a result, no evidence is provided that the acquisition of Dias AEEX created 
 
4.2 Piraeus Bank  Agrotiki Bank 
The acquisition of Agrotiki Bank by Piraeus Bank was completed on 27th July, 2012. 
Table 5 presents the mean daily returns and their standard deviations for periods 
equal to 1, 5, 10, 20 and 30 days before and after the completion of the acquisition. 
Before the event, four out of five average daily returns are negative. Specifically, the 
average daily return of 1 day is equal to -2.79%, of 5 days -0.77%, of 20 days -0.31% 
and of 30 days -0.69%. Only exception is the average daily return of 10 days which is 
slightly positive and equal to 0.004  On the other hand, after the event, 
there are two negative and three positive averages. The average daily returns of 5 days 
and 10 days are negative and equal to -0.39% and -0.14% respectively, while the 
average daily returns of 1, 20 and 30 days are positive and equal to 9.05%, 0.40% and 
1.47% respectively.  
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Table 5: Daily Returns of Piraeus stock before and after the Acquisition of Agrotiki Bank
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  -0,0279 -0,0077 0,0000 -0,0031 -0,0069 
Standard Deviation N/A 0,0621 0,0468 0,0511 0,0558 
Period +T 
Mean  0,0905 -0,0039 -0,0014 0,0040 0,0147 
Standard Deviation N/A 0,0642 0,0447 0,0390 0,0495 
N/A: Not Available due to sample size equal to 1 
 
 
returns and independent variable the daily returns of General Index of Athens Stock 
Exchange (Equation 2) is estimated in Table 6. The model presents a statistically 
significant at 1% level of significance explanatory power equal to 29.48% (F=137.1489, 
p
equal to 1.0775 is estimated which is also statistically significant at 1% level of 
significance (t=11.7111, p<0.01). This implies that in case of an increase (decrease) in 
increase (decrease) by 1.0775%. 
Table 6: Estimated Regression of Single Index Model for Piraeus during the Acquisition of 
Agrotiki Bank (period 22/01/2010  17/05/2011) 
Dependent Variable Piraeus Bank Daily Stock Returns 
Period 16/02/2011 - 14/06/2012 
  Coefficient t-statistic p-value 
Constant 0,0001 0,0199 0,9841 
General Index 1,0775*** 11,7111 0,0000 
Other parameters       
R-Squared 29,48%*** 
ANOVA    
F-Statistic 137,1489 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 The estimated returns that come from the application of the above model as 
well as the estimated real daily returns allow the calculation of the daily abnormal 
returns and the cumulative abnormal return applying the formulas (3) and (4) 
respectively. The statistical significance of the mean Cumulative Abnormal Return for 
Piraeus Bank during the acquisition of Agrotiki Bank for the 5 selected window event 
periods is examined using the formula (5). The results of this examination are 
presented in Table 7. According to them:  
 The mean Cumulative Abnormal Return for T=-1,0,1 is equal to -1.13%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=-0.4121, p
statistically significant.  
 The mean Cumulative Abnormal Return for T=- -6.33%. 
However, t-test indicates that there is not enough evidence for the rejection of 
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null hypothesis (t=-1.2547, p 10), which means that this mean is not 
statistically significant.  
 The mean Cumulative Abnormal Return for T=- -1.84%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=-0.2966, p  which means that this mean is not 
statistically significant.  
 The mean Cumulative Abnormal Return for T=- -0.52%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=0.1787, p h means that this mean is not 
statistically significant.  
 The mean Cumulative Abnormal Return for T=-
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis at a 1% level of significance (t=+3.620, p<0.01), which means 
that this mean is statistically significant.  
Table 7: Results for t-test for Average CAR in case of Piraeus Bank  Agrotiki Bank 
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  -0,0113 -0,0633 -0,0184 0,0052 0,3198 
Standard Deviation 0,0275 0,0504 0,0620 0,0292 0,0980 
n 3 11 21 41 61 
t - Statistic -0,4124 -1,2547 -0,2966 0,1787 3,2620*** 
p-value 0,7201 0,2381 0,7698 0,8590 0,0018 
*p < 0,10, **p<0,05, ***p<0,01  
  
As a result, the acquisition of Agrotiki Bank by Piraeus Bank seems that has created 
value for Piraeus Bank  This value is found only in the 30-days window 
event period.  
4.3 Alpha Bank  Emporiki Bank  
Alpha Bank completed the acquisition of Emporiki Bank on 16th Octover, 2012. Table 8 
shows the descriptive statistics for daily returns for all five event window periods. 
According to Table 8, before the acquisition of Emporiki Bank the mean daily returns of 
Eurobank are positive ranging from +0.49% for a period of 5 days before the event to 
+5.95% for a period of 1 day before the event. For the period of 10 days before the 
event the average daily return is +1.19%, for the period of 20 days it is +1.27% and for 
the period of 30 days it is +1.39%. On the other hand, the acquisition of Dias AEEX is 
followed by positive mean daily returns for a period shorter than 5 days (3.43% for 1 
day after the event and 2.11% for 5 days after the event). However, this mean is 
changed to negative levels for periods longer than 10 days. Specifically, for the period 
of 10 days after the event the average daily return is -0.82%, for the period of 20 days 
it is -7.68% and for the period of 30 days it is -8.01%. 
Table 8: Daily Returns of Alpha Bank stock before and after the Acquisition of Emporiki Bank   
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  0,0595 0,0049 0,0119 0,0127 0,0139 
Standard Deviation N/A 0,0442 0,0608 0,0515 0,0497 
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Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period +T 
Mean  0,0343 0,0211 -0,0082 -0,0121 -0,0034 
Standard Deviation N/A 0,0322 0,0564 0,0768 0,0801 
N/A: Not Available due to sample size equal to 1 
 
 Table 9 presents the estimated Single Index Model for Eurobank which is used 
for the estimation of normal daily returns. According to Table 9, the model is 
statistically significant at 1% level of significance and can explain 33.94% of the 
variability of Alpha Bank Daily Stock Returns (F=168.5163, p<0.01), while the beta 
coefficient is statistically significant at 1% level of significance (bj=1.2384, t=12.9814, 
p<0.01). This means that a return 1% of Athens Stock Exchange General Index would 
lead to a return equal to 1.2384% for Alpha Bank stock. 
Table 9: Estimated Regression of Single Index Model for Alpha Bank during the Acquisition of 
Emporiki Bank (period 11/05/2011  03/09/2012) 
Dependent Variable Alpha Bank Daily Stock Returns 
Period 11/05/2011 - 03/09/2012 
  Coefficient t-statistic p-value 
Constant 0,0012 0,3513 0,7256 
General Index 1,2384*** 12,9814 0,0000 
Other parameters       
R-Squared 33,94%*** 
ANOVA    
F-Statistic 168,5163 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 Given the total and normal daily returns, formulas (3) and (4) are used for the 
calculation of the abnormal daily returns and the Cumulative Abnormal Return 
respectively. The t-tests of the statistical significance of the average Cumulative 
Abnormal Return for each window event period appear in Table 10. The results are 
interpreted as follows:  
 
-5.52%, but statistically not significant (t=-1.7202, p  
 
is -16.58%, but statistically not significant (t=-1.5136, p  
 e Abnormal Return 
is -4.40%, but statistically not significant (t=-0.3902, p  
 
is -3.15%, but statistically not significant (t=-0.2914, p  
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Table 10: Results for t-test for Average CAR in case of Alpha Bank Emporiki Bank
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  -0,0552 -0,1658 -0,0440 -0,0315 -0,1196 
Standard Deviation 0,0321 0,1096 0,1128 0,1081 0,1134 
n 3 11 21 41 61 
t - Statistic -1,7202 -1,5136 -0,3902 -0,2914 -1,0545 
p-value 0,2275 0,1611 0,7005 0,7722 0,2959 
*p < 0,10, **p<0,05, ***p<0,01  
 
 As a result, no evidence is provided that the acquisition of Emporiki Bank 
period.  
4.4 Piraeus Bank  Geniki Bank 
The acquisition of Geniki Bank by Piraeus Bank was completed on 27th December, 
2012. Table 11 presents the mean daily returns and their standard deviations for 
periods equal to 1, 5, 10, 20 and 30 days before and after the completion of the 
acquisition. Before the event, four out of five average daily returns are negative. 
Specifically, the average daily return of 5 days is equal to -0.64%, of 10 days -0.57%, of 
20 days -1.10% and of 30 days -0.52%. Only exception is the average daily return of 1 
day which is positive and equal to 9.65%. On the other hand, after the event, there is 
only one positive average. This is the average daily return of 5 days which is equal to 
+1.06%, while the average daily returns of 1, 10, 20 and 30 days are negative and equal 
to -5.88%, -1.13%, -0.76% and -0.57% respectively.  
Table 11: Daily Returns of Piraeus stock before and after the Acquisition of Geniki Bank 
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  0,0965 -0,0064 -0,0057 -0,0110 -0,0052 
Standard Deviation N/A 0,1156 0,0798 0,0727 0,0757 
Period +T 
Mean  -0,0588 0,0106 -0,0113 -0,0076 -0,0057 
Standard Deviation N/A 0,0661 0,0514 0,0574 0,0516 
N/A: Not Available due to sample size equal to 1 
 
 
returns and independent variable the daily returns of General Index of Athens Stock 
Exchange (Equation 2) is estimated in Table 12. The model presents a statistically 
significant at 1% level of significance explanatory power equal to 30.80% (F=145.9597, 
p
30.80
equal to 1.1708 is estimated which is also statistically significant at 1% level of 
significance (t=12.0814, p<0.01). This implies that in case of an increase (decrease) in 
increase (decrease) by 1.1708%. 
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Table 12: Estimated Regression of Single Index Model for Piraeus during the Acquisition of 
Geniki Bank (period 20/07/2011  09/11/2012) 
Dependent Variable Piraeus Bank Daily Stock Returns 
Period 20/07/2011 - 09/11/2012 
  Coefficient t-statistic p-value 
Constant 0,0012 0,3388 0,7350 
General Index 1,1708*** 12,0814 0,0000 
Other parameters       
R-Squared 30,80%*** 
ANOVA    
F-Statistic 145,9597 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 The estimated returns that come from the application of the above model as 
well as the estimated real daily returns allow the calculation of the daily abnormal 
returns and the cumulative abnormal return applying the formulas (3) and (4) 
respectively. The statistical significance of the mean Cumulative Abnormal Return for 
Piraeus Bank during the acquisition of Geniki Bank for the 5 selected window event 
periods is examined using the formula (5). The results of this examination are 
presented in Table 7. According to them:  
 The mean Cumulative Abnormal Return for T=-1,0,1 is equal to -10.59%.  
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis (t=-3.6495, p<0.10), which means that this mean is statistically 
significant at a 10% level of significance.  
 The mean Cumulative Abnormal Return for T=- 12.33%. 
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis (t=2.6290, p<0.05), which means that this mean is statistically 
significant at a 5% level of significance.  
 The mean Cumulative Abnormal Return for T=- 17.03%. 
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis (t=1.7696, p<0.10), which means that this mean is statistically 
significant at a 10% level of significance.  
 The mean Cumulative Abnormal Return for T=- 34.10%. 
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis (t=2.3501, p<0.05), which means that this mean is statistically 
significant at a 5% level of significance.  
 The mean Cumulative Abnormal Return for T=- 37.51%. 
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis at a 5% level of significance (t=+2.0348, p<0.05), which means 
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Table 13: Results for t-test for Average CAR in case of Piraeus Bank Agrotiki Bank
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  -0,1059 0,1233 0,1703 0,3410 0,3751 
Standard Deviation 0,0290 0,0469 0,0962 0,1451 0,1843 
n 3 11 21 41 61 
t - Statistic -3,6495* 2,6290** 1,7696* 2,3501** 2,0348** 
p-value 0,0676 0,0252** 0,0920 0,0238 0,0463 
*p < 0,10, **p<0,05, ***p<0,01  
 
 
examined window event periods, while it is negative only for the 1 day window event 
period. As a result, the acquisition of Geniki Bank by Piraeus Bank seems that created 
 
4.5 Piraeus Bank  Cyprus Bank  
Piraeus Bank completed the acquisition of Cyprus Bank on 22nd March, 2013. Table 14 
shows the descriptive statistics for daily returns for all five event window periods. 
According to Table 14, before the acquisition of Cyprus Bank the mean daily returns of 
Piraeus Bank are all negative with one exception. Specifically, the average daily return 
is equal 3.21% for a period of 1 day, -0.18% for a period of 5 days, -1.16% for a period 
of 10 days, -1.79% for a period of 20 days and -1.49% for a period of 30 days before 
the event. On the other hand, the acquisition of Dias AEEX is followed by negative 
mean daily returns for a period shorter than 10 days (-8.62% for 1 day after the event, 
-4.90% for 5 days after the event, and -0.0090% for 10 days after the event). However, 
this mean is changed to positive levels for periods longer than 10 days. Specifically, for 
the period of 20 days after the event the average daily return is 0.33%, and for the 
period of 30 days it is 2.50%. 
Table 14: Daily Returns of Piraeus Bank stock before and after the Acquisition of Cyprus Bank   
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  0,0321 -0,0018 -0,0116 -0,0179 -0,0149 
Standard Deviation N/A 0,0898 0,0703 0,0598 0,0520 
Period +T 
Mean  -0,0862 -0,0490 0,0000 0,0033 0,0250 
Standard Deviation N/A 0,0340 0,0959 0,0874 0,1104 
N/A: Not Available due to sample size equal to 1 
 
 Table 15 presents the estimated Single Index Model for Eurobank which is used 
for the estimation of normal daily returns. According to Table 15, the model is 
statistically significant at 1% level of significance and can explain 26.71% of the 
variability of Piraeus Bank Daily Stock Returns (F=119.5332, p<0.01), while the beta 
coefficient is statistically significant at 1% level of significance (bj=1.1679, t=10.9331, 
p<0.01). This means that a return 1% of Athens Stock Exchange General Index would 
lead to a return equal to 1.1679% for Piraeus Bank stock. 
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Table 15: Estimated Regression of Single Index Model for Piraeus Bank during the Acquisition 
of Cyprus Bank (period 12/10/2011  06/02/2013) 
Dependent Variable Piraeus Bank Daily Stock Returns 
Period 12/10/2011 - 06/02/2013 
  Coefficient t-statistic p-value 
Constant 0,0005 0,1446 0,8851 
General Index 1,1679*** 10,9331 0,0000 
Other parameters       
R-Squared 26,71%*** 
ANOVA    
F-Statistic 119,5332 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 Given the total and normal daily returns, formulas (3) and (4) are used for the 
calculation of the abnormal daily returns and the Cumulative Abnormal Return 
respectively. The t-tests of the statistical significance of the average Cumulative 
Abnormal Return for each window event period appear in Table 16. The results are 
interpreted as follows:  
 
-14.20%, but statistically not significant (t=-1.4233, p  
 
is -16.61%, but statistically not significant (t=-1.1769, p  
 ve Abnormal Return 
is -1.74%, but statistically not significant (t=-0.1654, p  
 
is 11.25%, but statistically not significant (t=1.1936, p  
 30 day, the average Cumulative Abnormal Return 
is 16.05% and statistically significant at a 10% level of significance (t=1.6884, 
p<0.10).  
Table 16: Results for t-test for Average CAR in case of Piraeus Bank  Cyprus Bank 
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  -0,1420 -0,1661 -0,0174 0,1125 0,1605 
Standard Deviation 0,0998 0,1411 0,1051 0,0943 0,0950 
n 3 11 21 41 61 
t - Statistic -1,4233 -1,1769 -0,1654 1,1936 1,6884 
p-value 0,2906 0,2665 0,8703 0,2397 0,0965* 
*p < 0,10, **p<0,05, ***p<0,01  
 
 As a result, evidence is provided that the acquisition of Cyprus Bank created 
-days window event period.  
4.6 Piraeus Bank  Millennium Bank 
The acquisition of Millennium Bank by Piraeus Bank was completed on 20th June, 2013. 
Table 17 presents the mean daily returns and their standard deviations for periods 
equal to 1, 5, 10, 20 and 30 days before and after the completion of the acquisition. 
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Before the event, all five average daily returns are negative. Specifically, the average 
daily return of 1 day is equal to -0.71%, of 5 days -0.93%, of 10 days -3.01%, of 20 days 
-4.04% and of 30 days -1.58%. On the other hand, after the event, the average daily 
returns remain negative. So, the average daily returns of 1, 5, 10, 20 and 30 days afeter 
the event of acquisition are -6.72%, -1.55%, -3,63, -1,74% and -0.61% respectively.  
Table 17: Daily Returns of Piraeus stock before and after the Acquisition of Millennium Bank 
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  -0,0071 -0,0093 -0,0301 -0,0404 -0,0158 
Standard Deviation N/A 0,0338 0,0776 0,0926 0,1309 
Period +T 
Mean  -0,0672 -0,0155 -0,0363 -0,0174 -0,0061 
Standard Deviation N/A 0,0611 0,0595 0,0550 0,0522 
N/A: Not Available due to sample size equal to 1 
 
 
returns and independent variable the daily returns of General Index of Athens Stock 
Exchange (Equation 2) is estimated in Table 18. The model presents a statistically 
significant at 1% level of significance explanatory power equal to 31.36% (F=149.8530, 
p
31.36
equal to 1.2933 is estimated which is also statistically significant at 1% level of 
significance (t=12.2414, p<0.01). This implies that in case of an increase (decrease) in 
increase (decrease) by 1.2933%. 
Table 18: Estimated Regression of Single Index Model for Piraeus during the Acquisition of 
Millennium Bank (period 03/01/2012  08/05/2013) 
Dependent Variable Piraeus Bank Daily Stock Returns 
Period 03/01/2012 - 08/05/2013 
  Coefficient t-statistic p-value 
Constant 0,0003 0,0937 0,9254 
General Index 1,2933*** 12,2414 0,0000 
Other parameters       
R-Squared 31,36%*** 
ANOVA    
F-Statistic 149,8530 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 The estimated returns that come from the application of the above model as 
well as the estimated real daily returns allow the calculation of the daily abnormal 
returns and the cumulative abnormal return applying the formulas (3) and (4) 
respectively. The statistical significance of the mean Cumulative Abnormal Return for 
Piraeus Bank during the acquisition of Millennium Bank for the 5 selected window 
event periods is examined using the formula (5). The results of this examination are 
presented in Table 19. According to them:  
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The mean Cumulative Abnormal Return for T=-1,0,1 is equal to -0.66%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=-0.5171, p
statistically significant.  
 The mean Cumulative Abnormal Return for T=-
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis (t=2.7637, p<0.05), which means that this mean is statistically 
significant at a 5% level of significance.  
 The mean Cumulative Abnormal Return for T=- 25.82%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=1.5187, p
statistically significant.  
 The mean Cumulative Abnormal Return for T=- 52.70%. 
Moreover, t-test indicates that there is enough evidence for the rejection of 
null hypothesis (t=2.7695, p<0.01), which means that this mean is statistically 
significant at a 1% level of significance.  
 The mean Cumulative Abnormal Return for T=- 43.01%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=1.2459, p 0.10), which means that this mean is not 
statistically significant.  
Table 19: Results for t-test for Average CAR in case of Piraeus Bank  Millennium Bank 
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  -0,0066 0,1933 0,2582 0,5270 0,4301 
Standard Deviation 0,0127 0,0699 0,1700 0,1903 0,3452 
n 3 11 21 41 61 
t - Statistic -0,5171 2,7637** 1,5187 2,7695*** 1,2459 
p-value 0,6566 0,0200 0,1445 0,0085 0,2176 
*p < 0,10, **p<0,05, ***p<0,01  
 
As a result, the acquisition of Millennium Bank by Piraeus Bank seems that has created 
-days and 20-
days window event periods.  
4.7 Eurobank  Postbank   
Eurobank completed the acquisition of Postbank on 15th July, 2013. Table 20 shows the 
descriptive statistics for daily returns for all five event window periods. According to 
Table 20, before the acquisition of Dias AEEX all the mean daily returns of Eurobank 
are negative ranging from -9.73% for a period of 10 day before the event to -3.91% for 
a period of 30 days before the event. For the period of 1 day before the event the 
average daily return is -4.97%, for the period of 5 days it is -6.28% and for the period of 
20 days it is -4.18%. On the other hand, the acquisition of Postbank is followed by 
negative mean daily returns equal to -7.72% for 1 day after, -0.29% for 5 days, -0.78% 
for 10 days and -0.22% for 30 days after the event.  However, for a period of 20 days 
after the event, the average daily return is positive and equal to 0.21%.  
  -23- 
Table 20: Daily Returns of Eurobank stock before and after the Acquisition of Postbank  
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  -0,0497 -0,0628 -0,0973 -0,0418 -0,0391 
Standard Deviation N/A 0,1643 0,1531 0,1507 0,1539 
Period +T 
Mean  -0,0772 -0,0029 -0,0078 0,0021 -0,0022 
Standard Deviation N/A 0,0574 0,0403 0,0377 0,0370 
N/A: Not Available due to sample size equal to 1 
 
 Table 21 presents the estimated Single Index Model for Eurobank which is used 
for the estimation of normal daily returns.  According to Table 21, the model is 
statistically significant at 1% level of significance and can explain 22.99% of the 
variability of Eurobank Daily Stock Returns (F=115.1915, p<0.01), while the beta 
coefficient is statistically significant at 1% level of significance (bj=1.4032, t=10.7327, 
p<0.01). This means that a return 1% of Athens Stock Exchange General Index would 
lead to a return equal to 1.4032% for Eurobank stock.  
Table 21: Estimated Regression of Single Index Model for Eurobank during the Acquisition of 
Postbank (period 22/01/2010  17/05/2011) 
Dependent Variable Eurobank Daily Stock Returns 
Period 26/01/2012 - 30/05/2013 
  Coefficient t-statistic p-value 
Constant -0,0017 -0,3914 0,6958 
General Index 1,4032*** 10,7327 0,0000 
Other parameters       
R-Squared 25,99%*** 
ANOVA    
F-Statistic 115,1915 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 Given the total and normal daily returns, formulas (3) and (4) are used for the 
calculation of the abnormal daily returns and the Cumulative Abnormal Return 
respectively. The t-tests of the statistical significance of the average Cumulative 
Abnormal Return for each window event period appear in Table 22. The results are 
interpreted as follows:  
 
-1.87%, but statistically not significant (t=-0.2693, p  
 
is -31.39% and statistically significant at 1% level of significance (t=-7.4652, 
p<0.01).  
 , the average Cumulative Abnormal Return 
is -57.15% and statistically significant at 5% level of significance (t=-2.3263, 
p<0.05).  
 
is -46.11%, but statistically not significant (t=-1.2381, p  
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is -55.98%, but statistically not significant (t=-1.5301, p  
Table 22: Results for t-test for Average CAR in case of Eurobank  Postbank  
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  -0,0187 -0,3139 -0,5715 -0,4611 -0,5598 
Standard Deviation 0,0693 0,0421 0,2460 0,3724 0,3658 
n 3 11 21 41 61 
t - Statistic -0,2693 -7,4652*** -2,3236** -1,2381 -1,5301 
p-value 0,8129 0,0000 0,0308 0,2229 0,1313 
*p < 0,10, **p<0,05, ***p<0,01  
 
 As a result, evidence is provided that the acquisition of Postbank created 
positive for time periods of 5 to 10 days.  
4.8 Alpha Bank  Citibank 
The acquisition of Citibank by Alpha Bank was completed on 30th September, 2014. 
Table 23 presents the mean daily returns and their standard deviations for periods 
equal to 1, 5, 10, 20 and 30 days before and after the completion of the acquisition. 
Before the event, four out of five average daily returns are negative. Specifically, the 
average daily return of 1 day is equal to -5.78%, of 5 days -1.14%, of 10 days -1.04% 
and of 20 days -0.45%. Only exception is the average daily return of 30 days which is 
slightly positive and equal to 0.08%. On the other hand, after the event, there are only 
one negative and four positive averages. The average daily returns of 1 day is positive 
and equal to 3.42%, while the average daily returns of 5, 10, 20 and 30 days are 
negative and equal to -0.44%, -0.90%, -0.41% and -0.73% respectively.  
Table 23: Daily Returns of Alpha Bank stock before and after the Acquisition of Citibank 
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  -0,0578 -0,0114 -0,0104 -0,0045 0,0008 
Standard Deviation N/A 0,0323 0,0420 0,0324 0,0286 
Period +T 
Mean  0,0342 -0,0044 -0,0090 -0,0041 -0,0073 
Standard Deviation N/A 0,0245 0,0327 0,0334 0,0333 
N/A: Not Available due to sample size equal to 1 
 
 
and independent variable the daily returns of General Index of Athens Stock Exchange 
(Equation 2) is estimated in Table 24. The model presents a statistically significant at 
1% level of significance explanatory power equal to 14.08% (F=53.7627, p<0,01), which 
14.08% of the 
variability of Aplha 0.5537 is 
estimated which is also statistically significant at 1% level of significance (t=7.3323, 
p
return by 1%, the return of Alpha se) by 
0.5537%. 
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Table 24: Estimated Regression of Single Index Model for Alpha Bank during the Acquisition of 
Citibank (period 16/04/2013  18/08/2014) 
Dependent Variable Alpha Bank Daily Stock Returns 
Period 16/04/2013 - 18/08/2014 
  Coefficient t-statistic p-value 
Constant 0,0011 0,5210 0,6027 
General Index 0,5537*** 7,3323 0,0000 
Other parameters       
R-Squared 14,08%*** 
ANOVA    
F-Statistic 53,7627 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 The estimated returns that come from the application of the above model as 
well as the estimated real daily returns allow the calculation of the daily abnormal 
returns and the cumulative abnormal return applying the formulas (3) and (4) 
respectively. The statistical significance of the mean Cumulative Abnormal Return for 
Alpha Bank during the acquisition of Citibank for the 5 selected window event periods 
is examined using the formula (5). The results of this examination are presented in 
Table 25. According to them:  
 The mean Cumulative Abnormal Return for T=-1,0,1 is equal to 0.59%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=-0.1973, p
statistically significant.  
 The mean Cumulative Abnormal Return for T=- -5.55%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=-1.4916, p
statistically significant.  
 The mean Cumulative Abnormal Return for T=- -0.48%. 
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=-0.1252, p
statistically significant.  
 The mean Cumulative Abnormal Return for T=-
However, t-test indicates that there is not enough evidence for the rejection of 
null hypothesis (t=0.2035, p
statistically significant.  
 The mean Cumulative Abnormal Return for T=- -6.43%. 
However, t-test indicates that there is no enough evidence for the rejection of 
null hypothesis (t=-1.2350, p 0.10), which means that this mean is not 
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Table 25: Results for t-test for Average CAR in case of Alpha Bank Citibank
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  0,0059 -0,0555 -0,0048 0,0066 -0,0643 
Standard Deviation 0,0299 0,0372 0,0383 0,0324 0,0520 
n 3 11 21 41 61 
t - Statistic 0,1973 -1,4916 -0,1252 0,2035 -1,2350 
p-value 0,8619 0,1667 0,9016 0,8398 0,2217 
*p < 0,10, **p<0,05, ***p<0,01  
 
As a result, the acquisition of Citibank by Alpha Bank seems that has created no value 
 
4.9 Piraeus Bank  Panhellenic Bank  
Piraeus Bank completed the acquisition of Panhellenic Bank on 17th April, 2015. Table 
26 shows the descriptive statistics for daily returns for all five event window periods. 
According to Table 26, before the acquisition of Panhellenic Bank the mean daily 
returns of Piraeus Bank are all negative ranging from -2.59% for a period of 30 days 
before the event to -1.69% for a period of 20 days before the event. For the period of 1 
day before the event the average daily return is -2.22%, for the period of 5 days it is -
4.47% and for the period of 10 days it is -2.36%. On the other hand, the acquisition of 
Panhellenic is followed by positive mean daily returns for a period of 1 day (-10.42% 
for 1 day after the event). However, this mean is changed to positive levels for periods 
longer than 1 days. Specifically, for the period of 5 days after the event the average 
daily return is 5.17%, for the period of 10 days it is 5.71%, for the period of 20 days it is 
3.06% and for the period of 30 days it is 2.53%. 
Table 26: Daily Returns of Piraeus Bank stock before and after the Acquisition of Panhellenic 
Bank   
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Period -T 
Mean  -0,0222 -0,0447 -0,0236 -0,0169 -0,0259 
Standard Deviation N/A 0,0652 0,0550 0,0698 0,0664 
Period +T 
Mean  -0,1042 0,0517 0,0571 0,0306 0,0253 
Standard Deviation N/A 0,1486 0,1081 0,1034 0,0873 
N/A: Not Available due to sample size equal to 1 
 
 Table 27 presents the estimated Single Index Model for Piraeus Bank which is 
used for the estimation of normal daily returns. According to Table 27, the model is 
statistically significant at 1% level of significance and can explain 30.58% of the 
variability of Piraeus Bank Daily Stock Returns (F=144.5170, p<0.01), while the beta 
coefficient is statistically significant at 1% level of significance (bj=0.8474, t=12.0215, 
p<0.01). This means that a return 1% of Athens Stock Exchange General Index would 
lead to a return equal to 0.8474% for Piraeus Bank stock.  
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Table 27: Estimated Regression of Single Index Model for Piraeus Bank during the Acquisition 
of Panhellenic Bank (period 22/01/2010  17/05/2011) 
Dependent Variable Piraeus Bank Daily Stock Returns 
Period 24/10/2013 - 26/02/2015 
  Coefficient t-statistic p-value 
Constant -0,0017 -0,7515 0,4529 
General Index 0,8474*** 12,0215 0,0000 
Other parameters       
R-Squared 30,58%*** 
ANOVA    
F-Statistic 144,5170 
p-value 0,0000 
*p < 0,10, **p<0,05, ***p<0,01  
 
 Given the total and normal daily returns, formulas (3) and (4) are used for the 
calculation of the abnormal daily returns and the Cumulative Abnormal Return 
respectively. The t-tests of the statistical significance of the average Cumulative 
Abnormal Return for each window event period appear in Table 28. The results are 
interpreted as follows:  
 
8.53%, but statistically not significant (t=1.2601, p  
 
is 17.37%, but statistically not significant (t=1.5763, p  
 normal Return 
is 7.84%, but statistically not significant (t=0.5853, p  
 
is 2.37%, but statistically not significant (t=0.1699, p  
 the average Cumulative Abnormal Return 
is 24.97% and statistically significant at 5% level of significance (t=2.1399, 
p<0.05).  
Table 28: Results for t-test for Average CAR in case of Piraeus Bank  Panhellenic Bank 
Event Window [-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30] 
Mean  0,0853 0,1737 0,0784 0,0237 0,2497 
Standard Deviation 0,0677 0,1102 0,1340 0,1397 0,1167 
n 3 11 21 41 61 
t - Statistic 1,2601 1,5763 0,5853 0,1699 2,1399** 
p-value 0,3347 0,1460 0,5649 0,8660 0,0364 
*p < 0,10, **p<0,05, ***p<0,01  
 
 As a result, evidence is provided that the acquisition of Panhellenic Bank 
-days period around 
the acquisition date.  
4.10 Synopsis and Discussion of the Results  
Table 29 sums up the above results.  According to it, five out of nine (55,56%) 
examined acquisitions led to abnormal returns for the stockholder of the acquiring 
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bank at any level of significance.  Out of this five cases, only one (20%) created 
negative value, while the other four (80%) created positive value. Specifically, the 
cases that value creation is observed are the acquisition of Agrotiki Bank by Piraeus 
Bank, the acquisition of Geniki Bank by Piraeus Bank, the acquisition of Cyprus Bank by 
Piraeus Bank, and the acquisition of Millenium Bank by Piraeus Bank. On the other 
hand, loss of value is observed in case of the acquisition of Postbank by Eurobank. As a 
result, these results may lead to the conclusion that generally the stockholders of the 
acquiring banks perceived as a value-added action the acquisition of other banking 
institution during the crisis.  
Table 29: Synopsis of Results  
Date of Acquisition 
Financial Institution 
[-1, +1] [-5, +5] [-10, +10] [-20, +20] [-30, +30]
Acquiring  Acquired 
30/6/2011 Eurobank Dias AEEX           
27/7/2012 Piraeus Bank Agrotiki Bank         Positive 
16/10/2012 Alpha Bank Emporiki           
27/12/2012 Piraeus Bank Geniki Bank Negative Positive Positive Positive Positive 
27/3/2013 Piraeus Bank Cyprus Bank         Positive 
20/6/2013 Piraeus Bank Millennium Bank   Positive   Positive   
15/7/2013 Eurobank Postbank   Negative Negative     
30/9/2014 Alpha Bank Citibank           
17/4/2015 Piraeus Bank Panhellenic Bank           
 
 Moreover, it is interesting to read the above results per bank, too. So, out of six 
cases that the Piraeus Bank proceeded to the acquisition of another banking 
institution, three of them (50%) earned positive abnormal returns to the stockholders 
of the acquiring bank. On the other hand, none (0%) of the two acquisitions of Alpha 
bank contributed abnormal returns to its shareholders, while 1 (50%) of the two 
acquisition that Eurobank destroyed value for its stockholders. As a result, it is allowed 
to assume that the most successful acquisitions were materialized by Piraeus Bank, 
while the least successful ones by Eurobank.  
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5. Conclusions
The present study aimed to investigate the effect of mergers and acquisitions that took 
place in the Greek banking system during the years of the global financial crisis and 
beyond. In this regard, three elements should be emphasized. First, it focused on the 
impact as perceived by bank shareholders who made acquisitions of other financial 
institutions. Second, this reaction was identified with the existence of abnormal 
positive or negative returns for the shareholders of the four systemic banks at the end 
of the acquisition. Third, the period to which it refers is characterized by particularly 
negative economic conditions, since it contains, in addition to the global financial 
crisis, the debt crisis of the Greek economy. 
 The results of the research showed that in five out of the nine cases of 
acquisitions and mergers that took place in the Greek banking system during the 
period 2008 - 2018, the shareholders of the acquiring banks received significant 
abnormal positive returns. However, there was one case where a loss of value was 
observed. In the remaining cases there was no statistically significant effect. It is 
therefore clear that even in an extremely negative economic environment, investors 
perceive acquisitions and mergers as a positive development. As for the banks, the 
most successful acquisitions and mergers were made by Piraeus Bank, while the least 
successful by Eurobank. In the case of Alpha Bank there is no effect, while it is worth 
noting that during the period under review National Bank did not take any relevant 
actions. 
 The above results need further investigation. For example, prospective 
researchers may explore the reasons for the differences in abnormal returns between 
banks. In addition, the present study was based on the methodology of event studies, 
which could potentially be considered a limitation of the study. For this reason it is 
suggested to future authors, to follow another methodology in order to confirm or 
reject the conclusions of the present study. Finally, it is advisable to include 
macroeconomic factors in a future investigation in order to identify the possible 
effects of other variables that have been ignored here. 
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